UCP1 muscle gene transfer and mitochondrial proton leak mediated thermogenesis.
Mitochondrial uncoupling protein 1 (UCP1) mediates the thermogenic transport of protons through the inner mitochondrial membrane. This proton leak uncouples respiration from ATP synthesis. The current study assessed the possible contribution of UCP1 muscle gene transfer to impair mitochondrial respiration in a tissue lacking UCP1 gene expression. Rats received an intramuscular injection of plasmid pXC1 containing UCP1 cDNA in the right tibialis muscles, while left tibialis muscles were injected with empty plasmid as control. Ten days after DNA injection, mitochondria from tibialis anterior muscles were isolated and analyzed. UCP1 gene transfer resulted in protein expression as analyzed by inmunoblotting. Mitochondria isolated from UCP1-injected muscles showed a significant increase in state 2 and state 4 oxygen consumption rates and a decreased respiration control ratio in comparison to mitochondria from control muscles. Furthermore, UCP1-containing mitochondria had a lower membrane potential in those states (2 and 4) when compared with control mitochondria. Our results revealed that UCP1 muscle gene transfer is associated with an induced mitochondrial proton leak, which could contribute to increase energy expenditure.